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(54) DEVELOPING METHOD 

(57)Abstract: 

PURPOSE: To attain a clear image without fogging while 
keeping sufficient image density by specifying relation 
among the circumferential speed of a developing sleeve, 
toner density and toner sticking quantity. 
CONSTITUTION: When it is assumed that the 
circumferential speed of an electrostatic latent image 
carrier 1 is Vd(cm/s), the circumferential speed of the 
developing sleeve 2 is Vs(cm/s), the toner density is 
p (g/cmS), and the toner sticking quantity on the 
developing sleeve 2 in M(g/cm2), either of following 
conditions is satisfied: 0.2 x 1 0-3<M/ p <0.4 x 10-3(cm), 
and (M/p).(Vs/Vd)>0.5x 10-3(cm). Or 
0.4 X 10-3<M/p <0.6 X 10-3(cm). and 
(M/pX(Vs/Vd)>0.7x 10-3. Or 
0.6 X 10-3<M/p <0.7 X 10-3(cmX and 
(M/p ).(Vs/Vd)>0.8 X 10-3(cm). 
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^* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the development method of having the following, going by the aforementioned gap, 
making the toner in the toner thin layer formed in the aforementioned developing roller move 
onto an electrostatic latent-image support, and developing an electrostatic latent image When 
setting [ the peripheral velocity of the aforementioned electrostatic latent-Image support / the 
peripheral velocity of Vd (cm/s) and the aforementioned developing roller ] toner coating weight 
on rho (g/cm3) and the aforementioned developing roller to M (g/cm2) for the density of Vs 
(cm/s) and a toner. The development method characterized by satisfying the formula of the 
following 1. or 2 and 3. The developing roller which kept the gap in the electrostatic 
latent-image support, and has been arranged Toner thin layer means forming which forms a 
toner thin layer in the front face of this developing roller 
1.0.2x10-3 <= M/rho <0.4x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.5x10-3 (cm) 
2.0.4x10-3 <= M/rho <0.6xl0-3 (cm) 
(M/rho) -(Vs/Vd) >=0.7x1 0-3 (cm) 
3.0.6x10-3 <= M/rho <=0.7x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.8x1 0-3 (cm) 

[Claim 2] The binding resin of the aforementioned toner contains the polyester resin generated 
from the monomer constituent which contains the following component (a), (b), (c), and (d) at 
least as a principal component. The hydroxyl values of this polyester resin are 10-20, and 
weight average molecular weight is 1 3000-20000. The development method according to claim 1 
characterized by for number average molecular weight being 5000-8000. and the ratios of 
weight-average-molecular-weight (Mw) / number average molecular weight (Mn) being 2-3.5. 
The divalent aromatic system acid component chosen from an isophthalic acid, a terephthalic 
acid, and its derivative (a) 25-35-mol% of the total amount of monomers (b) The trivalent 
aromatic system acid component chosen from trimellitic acid and its derivative 2 - four-mol% of 
the total amount of monomers (c) It is 45 - 60-mol% of the total amount of monomers about 12 
- 1 8-mol% of the total amount of monomers, the formation of (d) propoxy or/, and the 
etherification diphenol component that ethoxylated in the divalent acid component chosen from 
a dodecenyl succinic acid, an octyl succinic acid, and its anhydride at least. 



[Translation done.] 



1/1 



2003/11/27 10:25 



http://www4.ipdl.jpo. go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A... 



Drawing selection | [Representative drawing] 




[Translation done.] 



2003/11/27 10:25 



http://www6.ipdl.jpo.go. jp/Tokujitu/tjfix.ipdl?N0000=61&N050... 
Copyright (C); 2000 Japan Patent Office 



2003/11/27 10:25 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_ejje 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS EXAMPLE DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 



2003/11/27 10:27 



http://www4.ipdl.jpo.goJp/cgi-bin/tran_web_cgLejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the development method of developing an 
electrostatic latent image using the developer which does not contain the carrier particle in 2 
component developer, and the so-called 1 component developer. 
[0002] 

[Description of the Prior Art] When using the 1 component developer (henceforth a toner) and 
developing an electrostatic latent image, a toner acquires the friction charge in which 
development of a latent image is possible by the developing roller or friction which it is with 
toner thickness specification-part material further. 

[0003] As for the concentration of the record picture which, on the other hand, imprints the 
toner image formed in the latent-image supporter to imprint material, and is acquired, 1.4 to 1.5 
or more are desirable at optical density, and in order to obtain this picture concentration, it 
must make [ many ] the amount of the toner which moves onto an electrostatic latent-image 
support from a developing roller. Therefore, in order to obtain sufficient picture concentration 
conventionally, in the case of a magnetic toner, it is the toner coating weight on a developing 
roller Abbreviation 1.3x10-3 g/cm2 In the case of a nonmagnetic toner, it is abbreviation 
0.8x10-3 g/cm2 above. It has set up above. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the toner near the center of a toner layer 
having un-arranged [ of polarity being opposite to regular polarity, or fully not being charged ], 
although the toner a developing roller and near the toner thickness specification-part material 
can be enough rubbed against these members and will fully be regularly charged, if a toner layer 
is set up thickly as mentioned above. 

[0005] Namely, if the force of electric field in which the toner which has not been charged 
regularly as mentioned above arrived at the development field, and was formed of development 
bias is received Since it flies towards the part in which the latent image on a photoconductor 
drum is not formed, and it becomes fogging and the toner whose amount of electrifications is 
not enough exists mostly, the toner of sufficient amount for the latent-image formation section 
on a photoconductor drum does not reach, but there is un-arranging [ that development 
efficiency will fall ]. 

[0006] this invention was made in view of the above-mentioned problem, and the place made 
into the purpose is to offer the developer which attains a clear picture without fogging, 
maintaining sufficient picture concentration. 
[0007] 

[Means for Solving the Problem] The development sleeve which this invention kept the gap in 
the electrostatic latent-image support, and has been arranged that the above-mentioned 
purpose should be attained. The toner thin layer means forming which forms a toner thin layer in 
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the front face of this development sleeve is provided. In the development method of going by 
the aforementioned gap, making the toner in the toner thin layer formed in the aforementioned 
development sleeve move onto an electrostatic latent-image support, and developing an 
electrostatic latent image When setting [ the peripheral velocity of the aforementioned 
electrostatic latent-image support / the peripheral velocity of Vd (cm/s) and the 
aforementioned development sleeve ] toner coating weight on rho (g/cm3) and the 
aforementioned development sleeve to M (g/cm2) for the density of Vs (cm/s) and a toner. It is 
the development method of satisfying the formula of the following 1 . or 2 and 3. 
[0008] 

1.0.2x10-3 <= M/rho <0.4x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.5x10-3 (cm) 
2.0.4x10-3 <= M/rho <0.6x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.7x10-3 (cm) 
3.0.6x10-3 <= M/rho <=0.7x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.8x10-3 (cm) 
[0009] 

[Example] Drawing 1 is image formation equipment equipped with the developer 1 2 which used 
the nonmagnetic toner, and the front face of the electrophotography photoconductor drum 1 as 
an electrostatic latent-image support which ♦* four times in the direction of arrow C with the 
primary electrification vessel 7 as a printing process is uniformly charged in negative polarity. 
Subsequently, picture exposure is performed by the aligner 8 which uses a laser beam as the 
light source based on image information, and a latent image is formed on a photoconductor drum 
1 . Next, this latent image is formed into a visible image by reversal development with a 
nonmagnetic toner with a development counter 12. The toner image on a photoconductor drum 
1 is imprinted on the imprint material 11, and a transfer residual toner is cleaned with a cleaner 
13. It is fixed to the imprint material 1 1 by which the toner image was imprinted by the 
non-illustrated fixing assembly, and it obtains a permanent image. 

[0010] a development counter 12 — the inside of a toner bottle 6 — toner conveyance — the 
application roller 4 rotates in the direction of arrow B. and applies the nonmagnetic toner as a 1 
component developer stored in the toner bottle 6 on the development sleeve 2 so that it may 
have the application roller 4 for conveying a toner to about two conductive development sleeve 
as a member 5 and a developing roller rotated in the direction of arrow A and may have relative 
velocity to the development sleeve 2 It is more desirable for the application roller 4 to be 
sponge or to give knurling tool processing or brush-like processing, in order to make this 
application perform good. 

[0011] The applied toner is regulated by predetermined thickness with the elastic blade 3. the 
member in which the elastic blade 3 has elasticity, such as polyurethane rubber. — the member 
of the shape of a sheet, such as polyurethane rubber, is stuck on the member which has 
elasticity, such as a simple substance and phosphor bronze And the pressure welding of the 
blade 3 is elastically carried out to the sleeve 2. 

[0012] Even regulation of ** toner thickness is thinner than the minimum gap (50-500 
micrometers) between a drum 1 and a sleeve 2 in the development section which develops a 
latent image with a blade 3. Therefore, the so-called non-contact development is performed. 
That is, a toner flies from a sleeve 2 and adheres to the latent image of a drum 1 . 
[0013] In order to improve development efficiency, the oscillating bias voltage which 
superimposed alternating voltage on direct current voltage from the power supply 9 is 
impressed to a sleeve 2. and the oscillating electric field which the sense reverses by turns are 
formed in the development section of this. 

[0014] A toner is charged in negative polarity mainly in friction with a sleeve 2. when rubbed by 
the sleeve 2 with a roller 4. and when passing the nip of a blade 3 and a sleeve 2. 
[0015] The result of an experiment of this example in the development counter of the 
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above-mentioned composition is shown in Table 1. the ratio [ as opposed to / in Table 1. a 
horizontal train is the amount M of toner support on the developer support after the toner 
regulation with an elastic blade (g/cm2), and / the peripheral velocity of an electrostatic 
latent-image support in a column ] of the peripheral velocity of a development sleeve — it is 
Vs/Vd, and in this experiment, the peripheral velocity of an electrostatic latent-image support is 
fixed to 6.0 cm/sec, and it carries out adjustable [ only of the peripheral velocity of a 
development sleeve ] When, as for the sign of front Naka, quality of image with optical density [ 
in the paper ] practically sufficient [ 1.5 or more and fogging ] at 1% or less is obtained for "O", 
when, as for concentration, fogging is a little conspicuous at 1 - 2% sufficiently but, "x" of 
is [ concentration ] the case where fogging is considerably conspicuous at 2% or more, 
sufficiently but. Or less in 1.5. picture concentration of "U" is thin or its concentration is the 
case where picture concentration becomes uneven. 

[0016] **** — it set, fogging was measured using the reflection density meter TC-6DS type by 
Tokyo Denshoku Co., Ltd., and the value computed from the following formulas was used 
(Reflection factor of the imprint object before image formation) - (reflection factor of the 
imprint ****** picture section after Image formation) (%) 
[0017] 
[Table 1] 
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[0018] Since the density rho of the nonmagnetic toner used for this example is 1.0 g/cm3, if the 
value of Vd, Vs. rho, and M in a setup of "O" of front Naka is substituted for the following 
formulas, the relation of the following formulas will be materialized in all setup. 
[0019] 

1.0.2x10-3 <= M/rho <0.4x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.5x10-3 (cm) 
2.0.4x10-3 <= M/rho <0.6x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.7x10-3 (cm) 
3.0.6x10-3 <= M/rho <=0.7x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.8x10-3 (cm) 

[0020] In addition, the density of a toner says the thing of the weight per unit volume in melting 
and the state where solidified and it considered as the solid material, on these specifications for 
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not a thing, but the toner of a weight per unit volume of fine particles. 

[0021] Next, the case where a magnetic toner is used is explained based on drawing 2 . Since 
the composition of the equipment except a development counter is the same as that of the 
image formation equipment of drawing 1 , explanation is omitted. The development counter has 
the container 17 which held magnetic 1 component developer 14 which does not contain a 
carrier particle, i.e., an insulating magnetism toner. By the nonmagnetic development sleeves 1 9 
rotated in the direction of an arrow, such as aluminum and stainless steel, a toner is carried out 
from a container and conveyed by the development section 21. In the development section 21, 
minimum spacing was kept at 50-500 micrometers, and the electrophotography photoconductor 
drum 1 and the development sleeve 1 9 as an electrostatic latent-image support have 
countered. And in this development section 21. a toner is given to an electrostatic latent image 
and negatives are developed. 

[0022] The thickness of the magnetic toner layer conveyed by the development section is 
regulated by the blade 16. Blades are the magnetic substance, such as iron, and have countered 
through the magnetic pole N1 and the development sleeve 19 of a magnet 15 by which 
quiescence arrangement was carried out into the development sleeve 19 in between. Therefore, 
the line of magnetic force from a magnetic pole N1 concentrates to a blade 16, and a magnetic 
curtain strong between a blade 16 and the development sleeve 19 is formed. On the 
development sleeve 1 9, the magnetic toner layer 22 thinner than the gap between a blade 1 6 
and the development sleeve 19 is formed with this magnetic curtain. 

[0023] By impressing oscillating bias voltage to a sleeve 19 from a power supply 9, the toner on 
a sleeve 1 9 is made to fly towards a drum 1 , and adheres to a latent image. 
[0024] A toner is charged mainly by friction with a sleeve 19. 

[0025] The experimental result by the development counter of the above-mentioned 
composition is shown in Table 2. Since the density rho of the magnetic toner used for this 
example is 1.5 g/cm3, if the value of Vd, Vs, rho, and M in a setup of "O" of front Naka is 
substituted for the above-mentioned formula like the case of a nonmagnetic 1 component toner, 
the relation of the above-mentioned formula will be materialized in all setup. 
[0026] 
[Table 2] 
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[0027] By the way. in order to fully electrify a toner, it is desirable to use the fluid outstanding 
toner. 

[0028] By using a toner excellent in the fluidity, while being able to attain the formation of a 
uniform toner coat layer and friction charge grant on a development sleeve, in a development 
field, toner flight is performed good according to impression of development bias, andHzing can 
be carried out [ a visible image ] as a toner image faithful to a latent image, without forming the 
state where the toner particle condensed to the latent image on a photoconductor drum by the 
ability of formation of a uniform powder cloud to be performed. 

[0029] The fluidity index in drawing 3 contains a resin and a coloring matter at least, it adheres 
to fluid improvement material strongly uniformly, so that this numeric value is small, and it is the 
index of how much fluid improvement material has adhered in homogeneity to the classification 
article front face which is 5-12 micrometers of volume mean particle diameters strongly, and its 
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fluidity improves. 

[0030] Conventionally, the measuring method of a toner fluidity index took the following 
methods with the well-known powder circuit tester ( [ by Hosokawa Micron CORP. ] PT-D 
type), and measured. Measurement environment is set to 23 degrees C and 60%RH. 
[0031] After leaving a toner under measurement environment for 12 hours, weighing capacity of 
the 5.0g is carried out correctly. The sieve of 100 meshes (150 micrometers of openings), 200 
meshes (75 micrometers of openings), and 400 meshes (38 micrometers of openings) is set to a 
shake table in piles from a top. 

[0032] The 5.0g toner which carried out weighing capacity correctly is used calmly (on 100 
meshes), and it is made to vibrate for 15 seconds with the back of 2, and the amplitude of 1mm. 
[0033] The amount of toners which remained on each sieve calmly is weighed precisely. 
[0034] (Amount (gof toners) which remained on 100 meshes) / 5x100 .... a(amount of toners 
which remained on 200 meshes (g))/5x 100x3/5 .. b(amount of toners which remained on 400 
meshes (g))/5x 100x1/5 .. c fluidity-index (%) =a+b+c [0035] In drawing 1 . as for a setup of a 
development counter, and Vs, Vd and M, concentration is obtained by the experiment of drawing 
3 1 .5 or more, using a nonmagnetic toner, and fogging is also 1 % or less. 
[0036] A relation like drawing 3 is obtained from the value of the fluidity index of the toner 
obtained from the above-mentioned formula, and the value of fogging on a transfer paper. 
[0037] Scattering of a toner becomes remarkable in using the nonmagnetic toner which cannot 
regulate the toner by the MAG since formation of a powder cloud is performed very actively 
when a toner arrives at [ a fluidity index ] a development field in 2% or less of field in drawing 3 
especially. 

[0038] If a fluidity index becomes high, the movement of a toner becomes bad at the time of the 
friction charge grant by the specification part, when the number of times of contact with a blade 
or a development sleeve becomes fewer, a toner will stop fully charging and a reversal toner will 
increase. 

[0039] If a fluidity index exceeds 20% as shown in drawing 3 . the value of fogging will exceed 3%. 
For this reason, in order to acquire the high-definition picture in which fogging is not 
conspicuous, as for the fluidity index of the toner to be used, it is desirable that it is 20% or less. 
[0040] Since it is desirable for the value of fogging in a monochrome image to be 1% or less in 
order to stop the total amount of fogging in the color picture forrtnation equipment on which 
many especially toner images are put, the fluidity index of a toner becomes 10% or less. 
[0041] However, when the fluidity index mentioned above uses for the developer which showed 
20% or less of toner to drawing 1 . A toner tends to flow into the crevice between between 
easily, the fluidity of a toner — each composition in the good hatchet development counter 12 
— a member — if it is in the developer by which the big crevice was especially formed between 
application roller 4 edge and the toner bottle 6 wall section, without the toner which entered the 
crevice is supplied to the development sleeve 2 — conveyance — since a toner is supplied 
from a member 5, toner condensation will be caused 

[0042] When the peripheral-speed ratio of a photoconductor drum and a development sleeve is 
still higher, in order to rotate at high speed, while the stress which joins a toner increases, in 
order to carry out the temperature rise of the application roller 4 and the development sleeve 2, 
the condensed toner has a possibility of carrying out ****** solidification gradually, under hot 
environments (room temperature of 30 degrees C or more). 

[0043] As for the glass transition temperature ("Tg" is called hereafter) of this to a toner, it is 
desirable that it is 60 degrees C or more. Moreover, since each color toner needs to carry out 
****** color mixture uniformly at the time of fixing in order to obtain a good color reproduction, 
when forming a color picture for cyanogen, a Magenta, yellow, and the toner image of four colors 
of black in piles especially and it is necessary to use the low toner of toner softening 
temperature, as for Tg, it is desirable that it is 67 degrees C or less. 

[0044] Measurement of Tg was measured using a differential-thermal-analysis measuring device 
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(DSC measuring device) and DSC-7 (PerkinElmer, Inc. make). Weighing capacity of the 5-20mg 
of the measurement samples is carried out precisely [ it is desirable and ] lOmg. This is put in 
into an aluminum pan. and using the empty aluminum pan as a reference, the next operation is 
performed in order to eliminate all histories first. It is made to go up by 10 degrees C/min from 
a room temperature to 200 degrees C under N2 atmosphere, and maintains for 10 minutes at 
200 degrees C. It quenches after that, lowers to 10 degrees C. and maintains for 10 minutes at 
10 degrees C. Then, it goes up to 200 degrees C by 10 degrees C of programming rates, and 
min. The endothermic peak of the main peak in the range of 40-100-degree C temperature is 
acquired by this programming rate. Let the intersection of the middle line of the base line of the 
back before an endothermic peak comes out at this time, and a differential heat curve be the 
glass transition temperature Tg in this invention (refer to drawing 4 ). 

[0045] By setting [ in the case of monochrome image formation ] up the fluidity index of a toner 
to 2 - 10% 2 to 20% like the above in color picture formation Furthermore, when becoming 
possible to prevent fogging certainly and forming a color picture using a nonmagnetic 1 
component toner, by making Tg of a toner into 67 degrees C from 60 degrees C. there is no 
possibility that toner weld may occur under hot environments, and it becomes possible to also 
attain sufficient color-reproduction nature. 

[0046] When the toner indicated by Japanese Patent Application No. No. 152219 [ four to ] in 
this example was used, as described above, high-definition picture also with the sufficient color 
reproduction at the time of fixing without fogging was acquired, and toner weld was not 
generated under hot environments (30 degrees C). 

[0047] The binding resin of a toner with the toner which **(ed) and was indicated by the 
above-mentioned application The following component (a). The polyester resin generated from 
the monomer constituent which contains (b), (c), and (d) at least is contained as a principal 
component. It is the toner characterized by for the hydroxyl values of this polyester resin being 
10-20. for weight average molecular weight being 13000-20000. for number average molecular 
weight being 5000-8000, and the ratios of weight-average-molecular-weight (Mw) / number 
average molecular weight (Mn) being 2-3.5. 

[0048] The divalent aromatic system acid component chosen from an isophthalic acid, a 
terephthalic acid, and its derivative (a) 25-35-mol% of the total amount of monomers (b) The 
trivalent aromatic system acid component chosen from trimellitic acid and its derivative 2 - 
four-mol% of the total amount of monomers (c) It is 45 - 60-mol% of the total amount of 
monomers about 12 - 18-mol% of the total amount of monomers, the formation of (d) propoxy 
or/, and the etherification diphenol component that ethoxylated in the divalent acid component 
chosen from a dodecenyl succinic acid, an octyl succinic acid, and its anhydride at least. 
[0049] Drawing 5 explains the following example. In addition, what carries out the same 
composition operation as the example of drawing 1 attaches the same sign, and omits 
explanation. 

[0050] from the member in which the elastic blade 3 has elasticity, such as polyurethane rubber 
and phosphor bronze, in drawing 5 — changing — the electrification polarity of a toner — 
reversed polarity — and the member 24 of the shape of a sheet which has the property in 
which it is charged strongly is stuck on the toner and the portion which **** 
[0051] Although nylon, cellophane, etc. which show the property of just being charged strongly 
as a sheet member are used in order that the toner used for this example may show negative 
electrification nature, the point of opposite abrasiveness and environmental stability etc. to 
nylon is desirable. 

[0052] The amount of electrifications of the toner under each environment in the case where 
the blade of only polyurethane rubber and the blade which stuck the nylon sheet on the surface 
of polyurethane rubber are used, and the relation of quality of image are shown in Table 3. 
[0053] As for a setup of a development counter, and Vs. Vd and M. concentration is obtained by 
the experiment of Table 3 1 .5 or more like the example of drawing 1 under 23 degrees C, and 
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50% environment of RH, using a nonmagnetic toner, and fogging is also 1% or less. 

[0054] In performing this comparison examination, in the case of the blade of only polyurethane 

rubber, compared with the blade which stuck the nylon sheet, the contact pressure to the 

development sleeve of a blade is highly set up so that both friction may become almost equal 

under the environment of ordinary temperature normal relative humidity. 

[0055] 

[Table 3] 

« 3 





23X 
50%RH. 


15*C 
10%RH. 


30*^ 
80%RH. 




- 15 


-40 


-6 


mm 


- 18 y/^ 

X o 


-20 y^ 

X o 


- 15 

X o 



[0056] Only in the case of polyurethane rubber, since the set pressure of a blade is high under 
low-humidity /temperature environment, a toner carries out [ a blade ] a charge up too much, 
concentration runs short, and reversal fogging has occurred under a high-humidity/temperature 
environment, without the ability fully giving a friction charge to a toner so that clearly from 
Table 3. On the other hand, when the sheet of strong positive electrification nature is used for a 
blade, without being influenced by environment only from polyurethane rubber, it turns out that 
the friction charge is certainly given to the toner, and it turns out that fogging is not generated 
further, either. 

[0057] If it is made a setup which satisfies picture concentration and fogging under the 
environment of ordinary temperature normal relative humidity like an example 1 by using the 
sheet which carries out triboelectrification to a blade at a toner and reversed polarity as 
explained above, it will become possible to be stabilized under the environment of 
low-humidity /temperature from under the environment of heat and high humidity, and to attain 
high definition. 
[0058] 

[Effect of the Invention] Fogging is not generated in order to attain the concentration of 
sufficient picture by the above explanation according to this invention, keeping the toner layer 
on a development sleeve thin so that clearly. 

[Translation done.] 
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Drawing selection | [Representative drawing] B|: 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the development method of developing an 
electrostatic latent image using the developer which does not contain the carrier particle in 2 
component developer, and the so-called 1 component developer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] When using the 1 component developer (henceforth a toner) and 
developing an electrostatic latent image, a toner acquires the friction charge in which 
development of a latent image is possible by the developing roller or friction which it is with 
toner thickness specification-part material further. 

[0003] As for the concentration of the record picture which, on the other hand, imprints the 
toner image formed in the latent-image supporter to imprint material, and is acquired, 1.4 to 1.5 
or more are desirable at optical density, and in order to obtain this picture concentration, it 
must make [ many ] the amount of the toner which moves onto an electrostatic latent-image 
support from a developing roller. Therefore, in order to obtain sufficient picture concentration 
conventionally, in the case of a magnetic toner, it is the toner coating weight on a developing 
roller Abbreviation 1.3x10-3 g/cm2 In the case of a nonmagnetic toner, it is abbreviation 
0.8x10-3 g/cm2 above. It has set up above. 
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Drawing selection | [Representativ drawing] j|j 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Fogging is not generated in order to attain the concentration of 
sufficient picture by the above explanation according to this invention, keeping the toner layer 
on a development sleeve thin so that clearly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docunnent has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the toner near the center of a toner layer 
having un-arranged [ of polarity being opposite to regular polarity, or fully not being charged ], 
although the toner a developing roller and near the toner thickness specification-part material 
can be enough rubbed against these members and will fully be regularly charged, if a toner layer 
is set up thickly as mentioned above. 

[0005] Namely, if the force of electric field in which the toner which has not been charged 
regularly as mentioned above arrived at the development field, and was formed of development 
bias is received Since it flies towards the part in which the latent image on a photoconductor 
drum is not formed, and it becomes fogging and the toner whose amount of electrifications is 
not enough exists mostly, the toner of sufficient amount for the latent-image formation section 
on a photoconductor drum does not reach, but there is un-arranging [ that development 
efficiency will fall ]. 

[0006] this invention was made in view of the above-mentioned problem, and the place made 
into the purpose is to offer the developer which attains a clear picture without fogging, 
maintaining sufficient picture concentration. 
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Drawing selection | [Representative drawing] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.***^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The development sleeve which this invention kept the gap in 
the electrostatic latent-image support, and has been arranged that the above-mentioned 
purpose should be attained. The toner thin layer means forming which forms a toner thin layer in 
the front face of this development sleeve is provided. In the development method of going by 
the aforementioned gap, making the toner in the toner thin layer formed in the aforementioned 
development sleeve move onto an electrostatic latent-image support, and developing an 
electrostatic latent image When setting [ the peripheral velocity of the aforementioned 
electrostatic latentHmage support / the peripheral velocity of Vd (cm/s) and the 
aforementioned development sleeve ] toner coating weight on rho (g/cm3) and the 
aforementioned development sleeve to M (g/cm2) for the density of Vs (crh/s) and a toner. It is 
the development method of satisfying the formula of the following 1 , or 2 and 3. 
[0008] 

1.0.2x10-3 <= M/rho <0.4x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.5x10-3 (cm) 
2.0.4x10-3 <= M/rho <0.6x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.7x10-3 (cm) 
3.0.6x10-3 <= M/rho <=0.7x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.8x10-3 (cm) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Drawing 1 is image formation equipment equipped with the developer 12 which used 
the nonmagnetic toner, and the front face of the electrophotography photoconductor drum 1 as 
an electrostatic latent-image support which ** four times in the direction of arrow C with the 
primary electrification vessel 7 as a printing process is uniformly charged in negative polarity. 
Subsequently, picture exposure is performed by the aligner 8 which uses a laser beam as the 
light source based on image information, and a latent image is formed on a photoconductor drum 
1. Next, this latent image is formed into a visible image by reversal development with a 
nonmagnetic toner with a development counter 1 2. The toner image on a photoconductor drum 
1 is imprinted on the imprint material 1 1 , and a transfer residual toner is cleaned with a cleaner 
1 3. It is fixed to the imprint material 1 1 by which the toner image was imprinted by the 
non-illustrated fixing assembly, and it obtains a permanent image. 

[0010] a development counter 12 — the inside of a toner bottle 6 — toner conveyance — the 
application roller 4 rotates in the direction of arrow B, and applies the nonmagnetic toner as a 1 
component developer stored in the toner bottle 6 on the development sleeve 2 so that it may 
have the application roller 4 for conveying a toner to about two conductive development sleeve 
as a member 5 and a developing roller rotated in the direction of arrow A and may have relative 
velocity to the development sleeve 2 It is more desirable for the application roller 4 to be 
sponge or to give knurling tool processing or brush-like processing, in order to make this 
application perform good. 

[001 1] The applied toner is regulated by predetermined thickness with the elastic blade 3. the 
member in which the elastic blade 3 has elasticity, such as polyurethane rubber, — the member 
of the shape of a sheet, such as polyurethane rubber, is stuck on the member which has 
elasticity, such as a simple substance and phosphor bronze And the pressure welding of the 
blade 3 is elastically carried out to the sleeve 2. 

[0012] Even regulation of ** toner thickness is thinner than the minimum gap (50-500 
micrometers) between a drum 1 and a sleeve 2 in the development section which develops a 
latent image with a blade 3. Therefore, the so-called non-contact development is performed. 
That is, a toner flies from a sleeve 2 and adheres to the latent image of a drum 1. 
[0013] In order to improve development efficiency, the oscillating bias voltage which 
superimposed alternating voltage on direct current voltage from the power supply 9 is 
impressed to a sleeve 2. and the oscillating electric field which the sense reverses by turns are 
formed in the development section of this. 

[0014] A toner is charged in negative polarity mainly in friction with a sleeve 2, when rubbed by 
the sleeve 2 with a roller 4, and when passing the nip of a blade 3 and a sleeve 2. 
[0015] The result of an experiment of this example in the development counter of the 
above-mentioned composition is shown in Table 1 . the ratio [ as opposed to / in Table 1 , a 
horizontal train is the amount M of toner support on the developer support after the toner 
regulation with an elastic blade (g/cm2), and / the peripheral velocity of an electrostatic 
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latent-image support in a column ] of the peripheral velocity of a development sleeve — it is 
Vs/Vd. and in this experiment, th peripheral velocity of an electrostatic latent-image support is 
fixed to 6.0 cm/sec, and it carries out adjustable [ only of the peripheral velocity of a 
development sleeve ] When, as for the sign of front Naka, quality of image with optical density [ 
in the paper ] practically sufficient [ 1.5 or more and fogging ] at 1% or less is obtained for "O", 
when, as for concentration, fogging is a little conspicuous at 1 - 2% sufficiently but, "x" of 
is [ concentration ] the case where fogging is considerably conspicuous at 2% or more, 
sufficiently but. Or less in 1.5, picture concentration of "U" is thin or its concentration is the 
case where picture concentration becomes uneven. 

[001 6] **** — it set. fogging was measured using the reflection density meter TC-6DS type by 
Tokyo Denshoku Co., Ltd., and the value computed from the following formulas was used 
(Reflection factor of the imprint object before image formation) - (reflection factor of the 
imprint ****** picture section after image formation) (%) 
[0017] 
[Table 1] 
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[0018] Since the density rho of the nonmagnetic toner used for this example is 1.0 g/cm3, if the 
value of Vd, Vs, rho, and M in a setup of "O" of front Naka is substituted for the following 
formulas, the relation of the following formulas will be materialized in all setup. 
[0019] 

1.0.2x10-3 <= M/rho <0.4x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.5x10-3 (cm) 
2.0.4x10-3 <= M/rho <0.6x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.7x10-3 (cm) 
3.0.6x10-3 <= M/rho <=0.7x10-3 (cm) 
(M/rho) -(Vs/Vd) >=0.8x10-3 (cm) 

[0020] In addition, the density of a toner says the thing of the weight per unit volume in melting 
and the state where solidified and it considered as the solid material, on these specifications for 
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not a thing but the toner of a weight per unit volume of fine particles. 

[0021] Next, the case where a magnetic toner is used is explained based on drawing 2 . Since 
the composition of the equipment except a development counter is the same as that of the 
image formation equipment of drawing 1 , explanation is omitted. The development counter has 
the container 17 which held magnetic 1 component developer 14 which does not contain a 
carrier particle, i.e., an insulating magnetism toner. By the nonmagnetic development sleeves 19 
rotated in the direction of an arrow, such as aluminum and stainless steel, a toner is carried out 
from a container and conveyed by the development section 21. In the development section 21, 
minimum spacing was kept at 50-500 micrometers, and the electrophotography photoconductor 
drum 1 and the development sleeve 1 9 as an electrostatic latent-image support have 
countered. And in this development section 21, a toner is given to an electrostatic latent image 
and negatives are developed. 

[0022] The thickness of the magnetic toner layer conveyed by the development section is 
regulated by the blade 16. Blades are the magnetic substance, such as iron, and have countered 
through the magnetic pole N1 and the development sleeve 19 of a magnet 15 by which 
quiescence arrangement was carried out into the development sleeve 1 9 in between. Therefore, 
the line of magnetic force from a magnetic pole N1 concentrates to a blade 16, and a magnetic 
curtain strong between a blade 1 6 and the development sleeve 1 9 is formed. On the 
development sleeve 19. the magnetic toner layer 22 thinner than the gap between a blade 16 
and the development sleeve 1 9 is formed with this magnetic curtain. 

[0023] By impressing oscillating bias voltage to a sleeve 19 from a power supply 9, the toner on 
a sleeve 1 9 is made to fly towards a drum 1 , and adheres to a latent image. 
[0024] A toner is charged mainly by friction with a sleeve 1 9. 

[0025] The experimental result by the development counter of the above-mentioned 
composition is shown in Table 2. Since the density rho of the magnetic toner used for this 
example is 1.5 g/cm3, if the value of Vd, Vs, rho. and M in a setup of "O" of front Naka is 
substituted for the above-mentioned formula like the case of a nonmagnetic 1 component toner, 
the relation of the above-mentioned formula will be materialized in all setup. 
[0026] 
[Table 2] 
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[0027] By the way, in order to fully electrify a toner, it is desirable to use the fluid outstanding 
toner. 

[0028] By using a toner excellent in the fluidity, while being able to attain the formation of a 
uniform toner coat layer and fi^iction charge grant on a development sleeve, in a development 
field, toner flight is performed good according to impression of development bias, and-izing can 
be carried out [ a visible image ] as a toner image faithful to a latent image, without forming the 
state where the toner particle condensed to the latent image on a photoconductor drum by the 
ability of formation of a uniform powder cloud to be performed. 

[0029] The fluidity index in drawing 3 contains a resin and a coloring matter at least, it adheres 
to fluid improvement material strongly uniformly, so that this numeric value is small, and it is the 
index of how much fluid improvement material has adhered in homogeneity to the classification 
article front face which is 5-12 micrometers of volume mean particle diameters strongly, and its 
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fluidity improves. 

[0030] Conventionally, the measuring method of a toner fluidity index took the following 
methods with the well-known powder circuit tester ( [ by Hosokawa Micron CORP. ] PT-D 
type), and measured. Measurement environment is set to 23 degrees C and 60%RH. 
[0031] After leaving a toner under measurement environment for 12 hours, weighing capacity of 
the 5.0g is carried out correctly. The sieve of 100 meshes (150 micrometers of openings), 200 
meshes (75 micrometers of openings), and 400 meshes (38 micrometers of openings) is set to a 
shake table in piles from a top. 

[0032] The 5.0g toner which carried out weighing capacity correctly is used calmly (on 100 
meshes), and it is made to vibrate for 15 seconds with the back of 2, and the amplitude of 1mm. 
[0033] The amount of toners which remained on each sieve calmly is weighed precisely. 
[0034] (Amount (gof toners) which remained on 100 meshes) / 5x100 .... a(amount of toners 
which remained on 200 meshes (g))/5x 100x3/5 .. b(amount of toners which remained on 400 
meshes (g))/5x 100x1/5 .. c fluidity-index (%) =a+b+c [0035] In drawing 1 , as for a setup of a 
development counter, and Vs. Vd and M. concentration is obtained by the experiment of drawing 
3 1.5 or more, using a nonmagnetic toner, and fogging is also 1% or less. 
[0036] A relation like drawing 3 is obtained from the value of the fluidity index of the toner 
obtained from the above-mentioned formula, and the value of fogging on a transfer paper. 
[0037] Scattering of a toner becomes remarkable in using the nonmagnetic toner which cannot 
regulate the toner by the MAG since formation of a powder cloud is performed very actively 
when a toner arrives at [ a fluidity index ] a development field in 2% or less of field in drawing 3 
especially. 

[0038] If a fluidity index becomes high, the movement of a toner becomes bad at the time of the 
friction charge grant by the specification part, when the number of times of contact with a blade 
or a development sleeve becomes fewer, a toner will stop fully charging and a reversal toner will 
increase. 

[0039] If a fluidity index exceeds 20% as shown in drawing 3 , the value of fogging will exceed 3%. 
For this reason, in order to acquire the high-definition picture in which fogging is not 
conspicuous, as for the fluidity index of the toner to be used, it is desirable that it is 20% or less. 
[0040] Since it is desirable for the value of fogging in a monochrome image to be 1% or less in 
order to stop the total amount of fogging in the color picture formation equipment on which 
many especially toner images are put, the fluidity index of a toner becomes 10% or less. 
[0041] However, when the fluidity index mentioned above uses for the developer which showed 
20% or less of toner to drawing 1 , A toner tends to flow into the crevice between between 
easily, the fluidity of a toner — each composition in the good hatchet development counter 12 
— a member — if it is in the developer by which the big crevice was especially formed between 
application roller 4 edge and the toner bottle 6 wall section, without the toner which entered the 
crevice is supplied to the development sleeve 2 — conveyance — since a toner is supplied 
from a member 5, toner condensation will be caused 

[0042] When the peripheral-speed ratio of a photoconductor drum and a development sleeve is 
still higher, in order to rotate at high speed, while the stress which joins a toner increases, in 
order to carry out the temperature rise of the application roller 4 and the development sleeve 2, 
the condensed toner has a possibility of carrying out ****** solidification gradually, under hot 
environments (room temperature of 30 degrees C or more). 

[0043] As for the glass transition temperature ("Tg" is called hereafter) of this to a toner, it is 
desirable that it is 60 degrees C or more. Moreover, since each color toner needs to carry out 
****** color mixture uniformly at the time of fixing in order to obtain a good color reproduction, 
when forming a color picture for cyanogen, a Magenta, yellow, and the toner image of four colors 
of black in piles especially and it is necessary to use the low toner of toner softening 
temperature, as for Tg, it is desirable that it is 67 degrees C or less. 

[0044] Measurement of Tg was measured using a differential-thermal-analysis measuring device 
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(DSC measuring device) and DSC-7 (PerkinElmer, Inc. make). Weighing capacity of the 5-20mg 
of the measurement samples is carried out precisely [ it is desirable and ] 10mg. This is put in 
into an aluminum pan, and using the empty aluminum pan as a reference, the next operation is 
performed in order to eliminate all histories first. It is made to go up by 10 degrees C/min from 
a room temperature to 200 degrees C under N2 atmosphere, and maintains for 10 minutes at 
200 degrees C. It quenches after that, lowers to 10 degrees C, and maintains for 10 minutes at 
10 degrees C. Then, it goes up to 200 degrees C by 10 degrees C of programming rates, and 
min. The endothermic peak of the main peak in the range of 40-100-degree C temperature is 
acquired by this programming rate. Let the intersection of the middle line of the base line of the 
back before an endothermic peak comes out at this time, and a differential heat curve be the 
glass transition temperature Tg in this invention (refer to drawing 4 ). 

[0045] By setting [ in the case of monochrome image formation ] up the fluidity index of a toner 
to 2 - 1 0% 2 to 20% like the above in color picture formation Furthermore, when becoming 
possible to prevent fogging certainly and forming a color picture using a nonmagnetic 1 
component toner, by making Tg of a toner into 67 degrees C from 60 degrees C, there is no 
possibility that toner weld may occur under hot environments, and it becomes possible to also 
attain sufficient color-reproduction nature. 

[0046] When the toner indicated by Japanese Patent Application No. No. 152219 [ four to ] in 
this example was used, as described above, high-definition picture also with the sufficient color 
reproduction at the time of fixing without fogging was acquired, and toner weld was not 
generated under hot environments (30 degrees C). 

[0047] The binding resin of a toner with the toner which **(ed) and was indicated by the 
above-mentioned application The following component (a). The polyester resin generated from 
the monomer constituent which contains (b), (c). and (d) at least is contained as a principal 
component. It is the toner characterized by for the hydroxy! values of this polyester resin being 
10-20, for weight average molecular weight being 13000-20000. for number average molecular 
weight being 5000-8000. and the ratios of weight-average-molecular-weight (Mw) / number 
average molecular weight (Mn) being 2-3.5. 

[0048] The divalent aromatic system acid component chosen from an isophthalic acid, a 
terephthalic acid, and its derivative (a) 25-35-mol% of the total amount of monomers (b) The 
trivalent aromatic system acid component chosen from trimeilitic acid and its derivative 2 - 
four-mol% of the total amount of monomers (c) It is 45 - 60-mol% of the total amount of 
monomers about 12-1 8-mol% of the total amount of monomers, the formation of (d) propoxy 
or/, and the etherification diphenol component that ethoxylated in the divalent acid component 
chosen from a dodecenyl succinic acid, an octyl succinic acid, and its anhydride at least. 
[0049] Drawing 5 explains the following example. In addition, what carries out the same 
composition operation as the example of drawing 1 attaches the same sign, and omits 
explanation. 

[0050] from the member in which the elastic blade 3 has elasticity, such as polyurethane rubber 
and phosphor bronze, in drawing 5 — changing — the electrification polarity of a toner — 
reversed polarity — and the member 24 of the shape of a sheet which has the property in 
which it is charged strongly is stuck on the toner and the portion which 

[0051] Although nylon, cellophane, etc. which show the property of just being charged strongly 
as a sheet member are used in order that the toner used for this example may show negative 
electrification nature, the point of opposite abrasiveness and environmental stability etc. to 
nylon is desirable. 

[0052] The amount of electrifications of the toner under each environment in the case where 
the blade of only polyurethane rubber and the blade which stuck the nylon sheet on the surface 
of polyurethane rubber are used, and the relation of quality of image are shown in Table 3. 
[0053] As for a setup of a development counter, and Vs. Vd and M, concentration is obtained by 
the experiment of Table 3 1.5 or more like the example of drawing 1 under 23 degrees C. and 
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50%.environnnent of RH, using a nonnnagnetic toner, and fogging is also 1% or less. 

[0054] In perfornning this comparison examination, in the case of the blade of only polyurethane 

rubber, compared with the blade which stuck the nylon sheet, the contact pressure to the 

development sleeve of a blade is highly set up so that both friction may become almost equal 

under the environment of ordinary temperature normal relative humidity. 

[0055] 

[Table 3] 

£ 3 





23t: 
50%RH. 


i5t; 

10%RH. 


80%RH. 




- 15 


-40 


-6 




- 18 


-20 


- 15 y^ 



[0056] Only in the case of polyurethane rubber, since the set pressure of a blade is high under 
low-humidity /temperature environment, a toner carries out [ a blade ] a charge up too much, 
concentration runs short, and reversal fogging has occurred under a high-humidity/temperature 
environment, without the ability fully giving a friction charge to a toner so that clearly from 
Table 3. On the other hand, when the sheet of strong positive electrification nature is used for a 
blade, without being influenced by environment only from polyurethane rubber, it turns out that 
the friction charge is certainly given to the toner, and it turns out that fogging is not generated 
further, either. 

[0057] If it is made a setup which satisfies picture concentration and fogging under the 
environment of ordinary temperature normal relative humidity like an example 1 by using the 
sheet which carries out triboelectrification to a blade at a toner and reversed polarity as 
explained above, it will become possible to be stabilized under the environment of 
low-humidity /temperature from under the environment of heat and high humidity, and to attain 
high definition. 
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* isiOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawing 11 Explanatory drawing of one example of this invention. 

fPrawing 2] Explanatory drawing of other examples of this invention. 

[Drawing 3l Explanatory drawing of the relation between a fluidity index and fogging. 

[Drawing 4l Explanatory drawing of Tg. 

[Drawing 5l Explanatory drawing of the example of further others of this invention. 
[Description of Notations] 

1 Photoconductor Drum 

2 Development Sleeve 



[Translation done.] 



2003/11/27 10:34 



htt p :// www4 . ipdi . jpo. go. jp/ c gi-bin/t ran_web_cgi_eije?u=http%3 A . . . 



Drawing selection | [R presentative drawing] jg; 




[Translation done.] 



1/1 



2003/11/27 10:34 



http://ww6.ipdl.jpo.goJp/Tokujitu/tjfix.ipdl?N0000=61&N050... 
Copyright (C); 2000 Japan Patent Office 



1/1 



2003/11/27 10:34 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web.cgi_eije 



U^J?^iSfe I [JP.06-194943.A] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS EXAMPLE DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 



1/1 



2003/11/27 10:35 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web.cgLejje 



r 9 V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 

1 




FDrawing 21 




rPrawing 31 



2003/11/27 10:35 



h tt p : //www4 . ipdl . jpo. go. jp/c gi-bin/tran.web_cgi_e jje 




fPrawing 41 




Tg 



fPrawing 5l 

12 




[Translation done.] 



2/2 



2003/11/27 10:35 



http://www4.ipdl.jpo.go.jp/cgi~bin/tran_web_cgLejje?u=http%3A... 

ft, • u- 

Drawing selection | [Representative drawing] jH|: 




[Translation done.] 



1/1 



2003/11/27 10:35 



hltp://www6.ipdl.jpo.go.jp/Tokujitu/tjfix.ipdl?N0000==61&N050... 
Copyright (C); 2000 Japan Patent Office 



1/1 



2003/11/27 10:35 



42 I 

lid to 



-3 SI a 

« » ^ 
m e -J:* . 
Ife y 

-H ^ ^ 



U3 



m m 

6 n 



1 1 



e IS 
^ I 

) 

^ n 
-« a 

» AJ 

to 
S V 

AJ -V 



A) AJ 



It K 



; vj 



^ ^ -J o 

s s « — 



ii if? 
4- 

as w 

It 



AJ 4 

m m 

1 



H ^ 

Q m 



AJ V 

»0 1r 



^ AJ 



w is 

ii) M itt e 

-R ^ © -4 

G i£ -^i 

^ ^ . l^ ^ 

^ -fc! S!^ 

^ V w ^ , 

4i 4 ^ V 

IS ^ W « flS 



0 SS 

G liJ 

^ Sl^ « 

^ i^J iJR 

fe{ a 

At* SI es. 

V IM Ki 

.^t^ -t* V 

g3 ^ 

ii + m 

E t* ^ 

a »o m 

-M H -y 

£* AJ 

K K> 

V :^ 

AJ 

^ s 

(o mi 
o G 
o 



1 



G 



G 
Si 

o % 



^ =^ 

^ Sft S 

a +^ g 

« - i 

» ^ ^ 

§ f 

2g ltd 

S I AJ 

=^ 

^ ^ 

55! ^ ^ 
^ G 

® fift 
1 

4- 



»0 — OS 



tfc AJ 

, In 
t* 1 



H S 
IS 



IS 

^J ^ 
e ^ 

1 -H 



S 0 





K -V « 


















^J 






e AJ 






E 


S B 


B 


S 


S 




CM 


1 


m > 


. ^ to 






u 


u a 


u 


u 


u 






t* 






















m 




G fe< 


0 E Di! 












V 








-> 




B 0 ^ 






0 


0 0 


0 


0 


0 






AJ 


It: m 


0 \ lid 






















SI G 


\ « If? 






X 


X X 


X 


X 


X 










M ^ G 

^ 2 -R 






Tt 


m ID 






00 






D 


m 1 




















In 




«^ lid ^ 








0 0 


0 


0 








M- 


«: K 


•« V 

^ 






V 


AI V 


AI 


VI 


AI 




I 


& 










^ Q. 
















^3 G 






\ 


\ 


-0 


\ 


-a 










G 1 w 








> s 


> 




> 










1 . 






VI 








\ 










-K <M 








V) , 
















G , 






0 


> 0 


> 


0 


> 




t* 






. -q - 






















;S \ 


_ In Sa 






X 


• X 




X 






SI 




a 


« 1 




CO 


CM 






u^ 












\ =^ . 




0 












0 








e K ^ 




0 


0 




\ 


0 


\ 


0 


m 




lO -a 


« «§ AJ SB 


0 




s . 






s 


0 






V > 


^ lO 










m 









4j lid 1 


5Wj ^ lid 


0 






















4<F 


4« 




0 


G 






0 


i 




m 




G 






I 


a 


1© n 


SS fej 




^ AJ 






6 


s 


& 


a 


a 


a 










0 ^ 








H 






CO 




^V 






H 


0 


Si It a 


iid i§ m 






AJ 




0 


0 




0 




0 






an 






c: 








eg 








?b 


yf 




42 




0^ I ^ 


S li'j ^ 


> 








CO 

1 


cp 








CO 


AJ 


i 




i 0 








J* 


G 










4H 








w sa 


g a G 




, AJ 


H3 




CO 

1 




CO 
1 


S 


N/ 






0 0 








m 






0 




iid 






in 


u 

u u . 


8^ $5 ^ 






V 




0 


0 


0 


0 




0 






IN 




0 0 


m 






G 


1 






a 




<n 




3^ 




:^ 1^ It 


m 


CO M 






















K 


G 


0 00 


If 






tV 


















G 


^io j> 


^ ^fe 551 




E B 


^ 




X 


X 


X 


X 


X 


X 




4id 


H 


Am 

i 


CO I 


















n 


^ 






m 




1 V & 


G 


u u 


^j 






to 


CO 




t-. 


00 








—1 0 










»v 










G 




H 


1 


SS G si« 


■h « ^ 


IN 


\ \ 


















1 


T3 




A 






AJ 




f 








G 


\K 










IN iio 


J> 


1 




G 
•« 




0 


0 


0 


0 


0 


0 






42 


IK 






m 






ilj 




m 


m 












1 AJ 


G e 


D 






V 


AI 


V 


AI 


VI 


AI 












\ 








<^ 




G 


1 








\ 




t: n 


S 




<^ s 














0 




G 






H 






iid 




N 








^ 








±* 




«1 ^ * 


«?i e 




lid lid 






\ 




\ 




\ 


-a 


I 




1S 








AJ 






^ 














42 




« ^ 


m. u , 




^ I« 






> 




> 




> 














> J 

tO 




(N 






1 


If 










i G m 


I -M V 

t: 4si 




^ 4^ 


G 




VI \ VI 


\ 


VI 


\ 


































u 1^ 




G 


CO 








CO 


















■« 


1$ 












■»id 


n 


AJ 


a 






«5 . {ft 




1 1 




0 


> 




> 


0 


> 












rf 


P 










N 








00 




I 


AJ 1 








CM 




























in 




^^ 


G 
















-N 


^ IN +v 


4 :^ 


\ 








X 




X 




X 








SI 












N 


m 




•^ 




¥ 




7 




H 


w ) ^ 


^ ^ 4t> 


s 


. G 






CM 












CM 












CO 




CM 






IK 






n 


N 




^ ^ 


u 


_ M 


























0 




/ 




V 




0 












In 




0 V 


^ Ife ^ 




« IN 




0 


\ 


0 


\ 


0 


\ 








AJ 


eg p 




CM 








a 










G 






fi£ IS 


U V *o 


-a 


\ 1 




AJ 












2 




CO 






t 0 








CO 






JO 




u 










»N 0 -t- 


> 


& D 






d 


CO 










0 0 






s 






CO 




e 




m 


1 




IK 



S Ki 

^ ^ ^- 

1 s 

^ IS ii 

^ ^ 



. G 



- G 
o -H 



4^ ^ 

a? -t< ^ 

<^ « B^ 

^ <ia lid 

~ lid 



IN lid 

n m 

n u 
I ^ 

■K » 

G 



I m 

42 n 
^ m 



^ <n 

& ^ ^ 

^ ^ m 

<^ V 5§ 

^ tet 

I ^ m 
^ 1 

^ ^ ^ -K 

M 4« ^ *^ 

a Q ^ U 

o -EJ^ Ife W 

^ p a 



ild 41^ W 

^ 1 ^ 
^ 

m ^ m 

-t* o 

$g o lub 




X 












X 














oq o 
o ^ 

X 












<• 








X 






t- o 
o 

X 






o 






O 








< 






«3 2 

X 








O 


6 


O 








0 






p 

§2 

X 






l> 


O 


















Tj; o 
o 

X 






t> 


O 




o 














CO' o 
^ X 












o 








0 






cq o 
o 

X 




















0 




0 


m 

o 

X 


§ 


o 








90 


0 


CM 




<£} 


00 

CO 


0 
Pi 





m 


eg H 












=\ 






S G 














^} 


Q 










K 


98 


V-' s 


1 












:^ 




:^ 


■h 








ca. 


;^ 




t: 


^5 A) 














iK 










<n s 






_) 


K 






%/■ 




55 G 




SI 










-y 


1 


*J Sol 








^' 








G 


^ 


























u 


0 








lid ^ 










-H 




G 








S 






yj 
















K 


Oi 






-J 


^ ^ 






-J 
























G 




i 


. 




■W 




111 


I 










<ro 




[si 










^ -t- 


K 


lij 








^ AJ 








AJ 










c^ 












T 




1 


^ 






^ CM W 




K 


-h 


& 




e§ SI 


Q 


i 


iid 0 AJ 


IS 


s^ 






1 






«^ 0 ..p 






*j 






. m 


m 


G " *J 


1 






I 


G 

























4ij 
yj 


AJ 




B 


E 


s 


s 


s 




m 










0 


u 






" G 




















G 


G 








CO 




CO 

1 


CO 




I 


4^ V 




0 


0 


0 




0 


0 AJ 




2 




















« 1g 




X 


X 


X 


X 


X 


X ^ 


1 


s 

■B- 


^ '"^ 




0 


in 
0 


ID 


0 


0 


00 Q 
1 

0 +. 




S G 




V 


AI 


V 


M 


VI 


AI 






m ^ 








Q. 










-s 


G G 




\ 




\ 


-0 








4i 








> 


:s 


> 




> ^ 








VI 




VI 




VI 
































0 


> 


0 


> 


0 






B 




















u 






X 




X 




X 






\ 




a» 


CJ 




"^f 




to 


^ 0 




u 
















Q CN) 


0 


0 


> G 


0 


0 


\ 


0 


\ 


0 


\ 0 


0 




»<i V 


0 












S 0 












(M 


CO 




is 1 
^ \j 
1 

I. 1 

e ^ ^ u 

« V « iJ 

G 4:48 Si ^ 

^ @ 

s> »<> 

l^ 3x ^ 4^ 

^ tl 

^ IM 00 

^ V> |?l 

u :^ m ^ 

^ ^ Si 

rf ^ « 

Iff K> K> iJ 

G 4 V -M 

V -nj AJ 

^ <S jg 4 

AJ ^^ 



^ SIS 
G 



4 -WJ »<> 

w {tih 4 

^ Iff w 

Si >^ 

^ -H A 



•S =N 

^. 

SS Iff P 

t* do 

iff ss - 

1£J 1 1 

P -K -K 

1 1 

+v G =N 

-H ^^ 

1 

V ^ 

^ « 

c^i 1g ^ 



m m 

G G 

AJ K> 

l^ ^ 

1 ?S 

n m 
m 

& 1 

Iff Li 
Isl SS 

e eg 

< 1 

S =^ 

' § 

AJ 

w G 



lid ^ 

m v> 
>^ 
ffi Iff 

V Isl 



#1 

G ^ 
V 

G 



AJ 

?R e ^ » 

-1*? SI 

M m 

^ a ^ 

I 1^ 



A ^ 

K % 

1 .N 

4f ^ 



=> *n 41?: 

A -tid 

ii -tN #i 

CO A ISt 

:^ -Cn S 

! t* ^ 

^ flir 

*i 1 A 

C In . 

1 m 

■K ISt 

^ K> 

^ ^ m 

Mj ^ tO 

^ ^ Afr- 

*i 5§ 

^ i2 lid 

o - ^ #i 

- ^ fSt 

^ o G G 

•W o {Bi # 

!* - Ife 



^ Li 

s s 

G «N 
1 

1 =^ 

A K 

G t* 

^ CO 

^1 1 

A A 



A V 



m @ 



CM V C") 

1 ^ 1 



IN H 



K 

1 . 



5§ v> 



^ in 
ss 



c SI 

»o ^ 

4 G 
4; 

It < 

^ IN 

SI '-^ 

:© J) 

i i 

19 ^ 















X 














-* " 

- ^ 2 


























«K * 


























3 X ^ 












X 














3 X L 












< 








X 






a 

S X o 






o 






o 








O 






§ X b 








o 




o 














§ X b 








o 


















S X b 


























§ X b 












o 








O 






§ X b 












o 














s >^ ^ 


























Q X o 




















o 




■ O 


c3 X o 


00 
o 


Q 


2 






00 


o 

CM 






CO 
N 


00 


o 
CO 





S ^ Q 






o 


on 


e 


m 


<«l 1 






















'e 




^ a. 


IS 




















^ 


CO 












A 


CO 










O 










IN 40 


o 




m 


@ «!<! □ 


-J 






CS) 


ini 














Q 












► ; 








e 








0 


















to! m 


O 












1X3 


o V 

O 












El 


;^ 1 1 




AJ 


1 @ 






is 


ii ^ 


G 










s 


1 K 


^^ 






m 




— IK 










e g 


*? 


^ o 1 


i> 


O 


r-l O 


rl 








H 


(D 






in iiJ 


? 


M >0 o -is 






o w 


^ 


t~~ % 




E -46 o X 

— s 






■o , 








i 






O 


s ^ 







«^ 














1 


kj 


AJ 








^ AJ 








\/ 


















(M ij. 








1 


s 




- 1 






^ e 




-ft -h 












i^j 1^ 




It 






to fej 






1 






^ ^ 


AJ 


551 ^ 






1 










G 






n 
















Ki 1 












1 




^ 4- 














1 




>j 


IK 


m. IS- 












4t 


1 












il^ I 


AJ 














*^ $? 




^ AJ 






nO 


■si 


*3 G 




i G 




VJ 










P 




^ 1 


P5 




JJ 


G 


U -H 




^ 


is +^ 




IS 




«i 


^ 'N 






G ^ 




ja) 






oo 1 






< ^ 


Oi 




M 








G 1 


OJ 


^5 ^ 


o 




o K 




K t^ 




O 


^ <^ 


o 


n 


o a 




K -CN 


:z- kj 


O 








- ^ 


V X 


4^ «6 









oi 


yj 
















CO 




IS 




CM 


• AJ 

5 1 


G 


G 








^ H 


















1 


K> G 
















=N Al 


^ A) 














C» 






















, »0 


1- 
















1 












> 










1 ^ 


« 1 




















m 






is * 












lid 








> 


G 








G ta 


.^^ P 


















-H m 






Si 


li 
ft 




4H 










« AJ 




^ 












«» ^ K 


-w 




G 




AJ 










^ -H 




1^ 




{li^ 










1 X 


1^ 1 






is 


13 










IK -h 








G 


K 








K % 


V 




-M 


^ Jo 


-H} 


















O 


VJ 








CO -R 




V 


U3 




lu. 










C» Oi 


iJ IN 


1 




G 


§ 








^ O 




O 


V " 


■ft- 






o 




o 


A o 




o 


% 






o 






l^ — 


■H 




1^ \ 


►2 


lid 


f 









m w 




G 




►J 


I 








G ^ 






S 


A 
















Oi 


iK 






SI 


G 










1 






1^ 




_) 


Z 


•N 






C^J 




1 


^ u 




m 


1 




AJ 


CM 






1 1^ 






=\ 




«> 


BP 


& 

* $j 








V 




G 




1 


i 


^ «: 


ltd 


-J 




>) 


U- 




o iJ 




. U 

K> -e: 






% 




1 




o ^ 








AJ 






U3 N 




■si Oi 




<£» 










. 




i 








t* 


4 


o a 


Ki ?iS| 


^ "N 


=\ 








VJ 




4 lg 


9$ 1 




I 


1 




-H 




G 




V =v 


























A 




•H 


@ . 




H Sk 


AJ 






iK 






« -5 




U % 




P 


J 


1 


1 








2 


0 


■5- 


•R 




G 






t-l £v 




3^ 








@ 


(j> e 


ifc CM 




i 






m 




G 


Ki 






G 


*? 










In 


I o 








-R 


s> 




1 V 












»j 


H 





1 m 

is, tQ 



S5 % 
^ IS 



1 

AJ 



■IS J^ . „ 

e V 

CO tN p ll^. 

% 1^ <□ li-J 

U3 .N :^ s 

o A ^ ^ 

o D lid IS 

— V It A) 



_ Si 

Si 

G - 

e ^ w 

CO o 
U3 00 -a 



H 

^ tO 

P -t* 

y- >r^ \y 
^ It 
^ 

^ ^ ^ 



■N ±£ SI 

-R S a 

, >J S 

4^ - # 

ITS p 

-H o H- 

^ o SS 



1 

D K 

. e 



^ "N ^ 

! X V 

>s ^ W — 

e ^ ^ w 

1^ 1 V U3 ^ 

e A ^ig o CO 

^ <:> % 

Yi ^ Uj 





1 


S 




e 






! »0 






V -t- 4»< 






H 


o 




1 












1^ iK: ^ 








(O 






















o 




/ 








■Cn 














a 




ID 












yi 




§ s 






oo 








s 




t* 


IS a 


<k 














e 








CD 




ss 




<{H ^ 






T 






VJ 








•« V 






t* 






CSI 


H 


1 


ID 






1 








I * 










^ 


m. 








«s * 


IS 










5 












'K 


H? \^ 






n 








\ 












5© 


AJ 










1 












•St 




1 




:i ® 






CO ^ 














lid mj 


-K 




^ t* 




























A 






1 


:^ ^ l£ 




IS *J 










D 
























K 


V 


*j 




1 




AJ 




ID 




CM 






l\ 




<^ 








Si 














n 






H 


















¥ 


-« 




n 


^ 






J) 


o 




G 




1 






f 


"K 










ID 


=^ m 






ID ,N 




^- 






AJ 
? 


^ o 






O 








o 


a 


G 




•o 


— o 






o 


^ It 


1 




o « 






41 






o " 








-n e 













5J ft^ 
" 1 

00 


\ -3 

\ ?^ 

CD V 

1 \ 


lO \ 


i2 ^ 
o 


o \S 

1 \ 


CM 




1 \ 


CO \ 

1 \ 


\ en 

\ SI 

na\ \ 

\ 


G 
A 
h 

.\ 

<K 
Cv 


1 

A t 

-h is 



in G 
o S ! 
o 



G 
G 



SS G 

G m 
m - 



„ e G 

M W ^ 

^ m 

^ G G 

G S =^ 
^ i§ 

^ ^ 

m Q m 11 

\ m u ^ 

G G G 

K ^ G S — 

m e 

^4 3g H £g 

_ G 

r-t (M CO ID n)c« 
^ gl gl ^ ^ 



A G 
■Cs '-^ 
1 

A 

1 ^ 

A t* 

't^ M 
■4 iS ft« 

■i^ m m 

-fc !^ ^ 
^ 1 

*i> 

•« <in iJ 

51^ 
^ Q 

^ G 
ID -4 

o Yi ty 

o A W 

- ^^ a 



+ 
1 

H- 

I 

IS 

5S P 



He 

S1!R V 

^« 4 

=N 1 Mj 

G 4y 

l£i ^ ^ 

*A 

V ^ ^ 

^ -m H 

^ G 

1 < 

A M 

Tn a 



AJ S 



^0 <ia 



^ A 

$S _i s: K> 

tJI igi V 

M «R -H 

iJ ^ ^ 

1 ^ |g 

-h ^ M 
w 

vj o ^ 

M ^ o Jg« 

S w — ^ 



m G „ 

e >o 

=N ^ ^ 

^ 

AJ 

H- ^ 
^ 
m IK 

P G =^ 

IS <*v 
«R 5S !&< 
G 1« H 

m . 



W l^ 
W 1 ^ 

-H 
P 



H lid 



G \^ 

P 

u ^- 

1 



^ 1 

A l^ 

ti , ^ 

^ A <sa3 

A 

AJ 1 

«: -K 



H e 
-M <e] 



1 

+^ 

'J. ^ 



UK 

^ ;03 J) 
M: S3 ^ 
«] V 1^ 

I % 
I& S -K ^ 

il6( iJ J. K> 



U ^ 

V) 4id 

Q ^ 
- S{ 

ifK I 

m ^ 

^ H 
A 

it 

t* ^ 

B I 

G u 

M to 

H Q 



o W 



^ -s- 

« G 
& A 



o o p o 



O 4j 



»r> o 

{fc - - 

e \ ^ 

^ P 4^ 

G o ^ 

- G 
^ P 

nn p 

O 

o _ 

■HI N ij? 

*i» o 

-& - 

^ 59 ^ 

Of «1i P 



6 o 

\ ^ 

o ^ 

S £ 



4? 



4 -fl- 

G , 

?|: A l^ 

^ V ^ 

*N Ih 

1 K It 

V 1 
S6 X 

G 5^ 

G ^ as 

^ AJ ^4- , 

1 :^ _ 

\) »o ^ 

A ^ 4^ ^ 

V G ^ 

^ AJ 

t ^ ^ 

Xi S rO 



4^ , G 

G S .V 
^V' 

a3^ -H g;^ s;^ 
p u & m ^ 

•M S il^ I]? t» 

P ffl e AJ H 

o G >j m « 

pop . 

p CM O 



^5? 



G 59 



SI o 

CM 

m 55 

G 

@ ^ 

G la 
1 1 

G o 

^ CM 
lA 

^ 15 

o G 
o « 



^ l^ U3 

>0 -R 

V V -R 
^ U ^ 

S ^ o 

lid ^Id to 

=N I lid 

•R H 

ii G 

13 1 

^ 1 -K 

^ 1 ii 

H 4i ^ 

iJ -W Ki 

W - V 

K> s> 13 

V •» ^ 

AJ *i 

«g « 

ii (H- H 

^ % 1 



G ^ 

SI 

H V 



H ¥1 

CQ ^ . 
w >J 

I -H 

^ ^ 

IS *J M: 

AJ 40] 

V ^ K> 

^ 

ijl iid 

^ 1 

^ -h f}? 
{ly 

44 *J . 

« ^ a 

• ^ s ® 

»0 O @ =N 

■y o '^ 

i2 o)c> -T^ 



13 ^ 



$ P 5 



^ 3* AJ / 



IK 0 

m . 

G 



*J ^ KS 

4 . V 13 

^ _ 4ff: 4H 

^ to ^ lid 

^ ^ ™ 

u ^ ^ m 

® ^ V A 

a ss^ -i^ iK 

K ^ K 

-H , tid H 

V *-R ^ =^ 

-5 ^ ^ 

|g ^ ^ ^ 

-~ ?b 4 

jjg tsS -n* 

^ G , 



> >« / 

> ^ CM 
5 , 



o o 



^ <H 
^ ^ ^ 



46 G 



o o :s 



<^ 

^ "« o 

iK "3 

H © «tt , - 

=^ H- rf ^ 

% i« $ S 

_s ^ « rf 



\ 



^ 

A 

-h ^ 
^ tN 

^ V 

AJ ^ 

^ ra 

1^ - 

lid ^ 

AJ OO 

to O 

46 o 

p — 



^ , 4^ 

^ m'ii 

<H ^ ^ 

lid C 

tj^ n AJ 

g ^ ^ 

4J ^ 

^ s> 

^ ^ 

m _ ;g 

G " 

^ ^ 
G 



m s> ^ 



eg 

m G 
^ m 

G 1 



tl in 




























m ti ^ 




m 






3* ^ 


G 


^ 42 ^ 






m 








•R 




iid 






X 




X 






G 




is -H 




U U 

G « *-R 






•R K» 






^ 


|^ 4 « 




n 


i« 


AJ 






Ife P 






m 




ID 




ID 




>' 


-fi 




G SSR 










IS 




o . 1? 


! ^ 


1 


w 


t* 




Y- 




lid a 




1 


1 




\ 




\ 




■H 




lid 


p ^ 1 




O 


42 ^ 


^ 1 




CM <□ ^ 


n 13 ±* 


HK 


G 


CM 




1 




1 a 






4- 












0 


m ^ 


^ 




1 -h 




eg 


G ^ 


■w ^^ 


»<? Bffl 


. « 55 13 


^ 1 












•w 






j_ 














lid iJ 


-« 


G 't^ 






« A ^ 






y) t* 


m -R 


'H ^R 


^ 42^ 


!^ ^R -h 




1 


1 






_i 












M 




M 




1 - 




I H 


c>J ^ 




55 "N => 






kj 


^ K? 


^ >^ 


kj jg J. 


-R 


. =^ 








V 


G 1^ 




0 


0 














Y- 


^ G 






, , H 






.c^ « 




lid Ki 


AJ ^ ^ e 


1^n.'42 


ID 








n 


Ji 








s$ 




m 








n 




-t. CO 


S ii 




A) S> tJ 






•W -^LJ 


>0 ^ 


i» 


H- s -e: 










A 


1 


AJ 












I 




1 










m ^ U ^ ^ 
^ U ^ 


^ -i^ W 








lid 


^ P 


3^ ^ W CO 




1 


^ 








i 


°l 




-M 


-H 








4- 








4i ^ 


-J* 


1 


m 








^ 42 m ^ 


n« -K s> 




AJ 








p 


to N 




G 


11 


(0 










G 




*r» •« 




•V* 


\^ M 




w 


'ttf ^id 


H- 1 


-R S 




K 




A 






42 


















42 




t* S 






3g 4i 




^ '-a 










G 




^ ii 






l^ 






@ 








^ 








0 




kj 




s> G 


w ii it 




^ *J 




-4 


lid n 


5^ 


A ^ 


11 ^ 42^ 


4i e 






I 




« 


kJ 


m 1 






















H =N 


^ w ^ 


G --R 


^ €1 @ 


IK V 


5? G 


o G 


^ t* 


n , ^ 


^ ^ 






n 








St .N 






O 


O 






VJ 


U CO 


> 






^ ^ 




^ Q m 




ll^ 


CO ^ 




1 1^ 


42 










1 






A 






O 


O 


-H 




-H 


: II 


G . 


G -R 


^ ^ 


'f- IK *i I 




w 


*-R H 




G 


S U - 


Eg to t* 




1 






:G 




® -N 




-R 






rt 




rt 




CO 




G 


CO G 

SI ^R ^ 


It G 


S -h G 


■£* 


CO 








^4' ^ W 










42 




W o 






X 


A 




A 




SI > 






^ 1 


AJ 


V 


^ 


G 


S£ «: 




^ AJ ^ €« 


^R 0 


32 


^ -WJ 


li 








o 








ID 


?\ 


lO 


^ 


ID ^ 








^ 1 












#i - 


W -R 


G ^ *-R 

^ ^ 4. g 


1 1 * 




« — 


kj 


42 




(N r-1 




CO 




\ 






\ n 


8)S 






l^ 




CO ffi- 1 


4i 






£1 o 


% G 


4- -K 


kj 


42 e^ 




rO 






CO 




CO 






o 


<n 


o 


- i£ 


CO §i 


ID 


« W o 


CO <S 


G 


CO S^ 




CO 


-R -W M ^ 


kj p 


^ -t. ^ 


CM 


»0 








P 


o 


IS 


o 


lO o 




o 


X 


o 


X ^ 


o ^ 




O AJ K> 


o , 1 


1 U 


o $: K 

^11 


e# 


o 


AJ nn 


G o 




^ 0 ^ ^ 


AJ i?B 




0 




1£ 




0 






o 






CM 


o 




o 6 


O , 




o 4 


o t* V. 




It 


o 


K> G 


1 o 


m m 


, 0 G G 


@ % €S 

fg 15 «^ 


I 


W 0 




Isl 


S9 


CO 






St - 






o 




o m 






- G 




S5 






'1^ =N 


•h — 


40) « — H- 1 




$g " 




P 




99 



I 

a- 
s 



rf 

bsl 



C bsl S 

S$ -K <W fig -K <iK 

nn ^ K 

* « ,\ « A 



49> 



Q 
1 

'< 

D 



rf 

m -K 



§ ^ ^ 

4^ « 




